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Various excitonic processes were studied using chirality-identified carbon
nanotubes. The anthracene-assisted transfer technique was developed to achieve deterministic
integration of carbon nanotubes into device structures. Pentacene decoration was used to modulate
the exciton energy landscape for improving the quantum emission characteristics. The radiative
guantum efficiency of bright excitons in carbon nanotubes were determined by modifying the exciton
dynamics through cavity quantum electrodynamical effects. The formation of quantum defects in
air-suspended nanotubes using a vapor-phase reaction was demonstrated. Mixed-dimensional
heterostructures with two-dimensional materials were fabricated, where exciton transfer was
observed.
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